Physicians are often paid by companies to teach about the appropriate indications and techniques for applications of their products. 9 These physicians offer clinical insight and technical expertise that is unparalleled. Despite the potential positive effects, this component of industry-funded surgeon education may lead to the delivery of biased information in favor of the company sponsor.
Surgical device manufacturing companies also play a substantial role in the funding and sponsoring of most major professional society meetings. Were it not for med ical device company sponsorship of spine academic conferences, they would not exist in their current magnitude; a former president of the American Spinal Injury Association (ASIA) and former chairman of the "Annual Contemporary Update on Disorders of the Spine" course estimated that at least 50% of the budget to run the annual ASIA meeting is attributed to industry sponsorship. The privately organized academic "Annual Contemporary Up date on Disorders of the Spine" course relied on a 3:1 ratio of industry funding to registration fee income (G.
Rechtine, personal communication, 2008).
Industry-funded educational conferences present potentially biased arrangements. Companies invest resources to sponsor professional society meetings. They require a visible presence to advertise their products; the degree of visibility is often related to the magnitude of support. This generates potential industry bias. The upside is that industry-funded medical education offers platforms where physicians can routinely share information and teach each other how to apply new and existing medical technology. 5 Despite clearly defined government regulation and physician/industry self-regulation, the opinion of the general population on COI in education is not well defined. The development of evidence-based recommendations re quires the inclusion of patient choice and opinion along with best available evidence and expert opinion in the decision making process. 4 The goal of this study was to determine the opinions of people in the general public regarding surgeonindustry relationships in the setting of education. Surgeon reimbursement, industry sponsorship of surgical educational conferences, and the perceived effect of surgeonindustry relationships on quality of care, disclosure, and ethics were explored to help refine "evidence-based medicine" guidelines for surgeon-industry COI regulation.
Methods

Survey Design
After institutional ethics approval was obtained, a survey was developed by the authors to test the key components of surgeon-industry COI as it pertains to medical education and teaching. Multiple iterations of the survey were generated to ensure question clarity and inclusion of relevant content. A pilot study of each rendition was conducted on small samples of the general population. The final survey is referenced in Appendix 1.
Survey Administration
Participants were visitors to the website www. spineuniverse.com who agreed to complete the Webbased survey. By way of access, 80% of site traffic arose from search engine inquiries regarding spine health questions. There was no financial incentive or reward offered to respondents. As an incentive for survey completion, respondents were entered into a random drawing to win a portable media device.
There was no financial connection between the authors or industry and the hosting website. The site is independently owned by a medical communications company with no ties to any industry entities. The highest possible website standards were observed by the site including, but not limited to: membership of the HONcode (stipulating standards), separation of editorial and advertising arms, and full financial transparency. Visitors to the website were not allowed to see the survey until they registered and agreed to proceed. The survey was available on the website for a 2-week time period, and responses were aggregated for analysis.
Statistical Methods
Demographic and general survey results were summarized as a percentage for each answer and expressed as a 95% CI. Six descriptors (age, sex, level of education, insurance status, employment status, and patient status [that is, currently seeking or has received treatment for a condition that requires surgery with an implantable device]) were selected for subgroup analyses in an attempt to identify variables that predispose respondents to certain opinions. Subgroup analyses were conducted by performing logistic regression for each question. Subcategories within each subgroup for each question were analyzed and statistical significance was set at p < 0.05.
Sample Generalizability
Demographic data were examined and expressed as percentages of key demographic variables as listed in Table 1 . These data were compared with US census data in Appendix 2. Sample weight was calculated for each respondent to construct a weighted sample that had the same marginal proportions as the target population on the following factors: sex, age, and level of education. After weighting the sample, response proportions were tallied and compared with the unweighted sample.
Results
Survey Responses, Demographic Data, and Subgroup Analysis
There were 541 surveys initiated, of which 40 were removed due to incomplete responses, leaving 501 completed surveys for analysis. A SpineUniverse administrative query yielded 25,736 visits per day. The survey was administered over a 2-week period in the month of February 2009. Over 14 days, this amounts to 360,302 total visits. Due to the constraints of privacy protection we were unable to identify how many "hits" represented repeat visits; therefore, this number cannot be construed as an accurate estimate of the actual number of people who visited the site. Rather, the number of visits per day represents the number of times the site was visited.
Respondents believed that their care would improve or not be affected if their surgeon 1) attended industryfunded conferences to learn about particular clinical topics; 2) attended a course that was organized by a medical company to learn how to use surgical instrumentation; or 3) if their surgeon was being paid to teach at these conferences (94.4%, 93%, and 93.4%, respectively; Table 2 , questions C1a, C2a, and C3a). More than 60% of respondents thought it was ethical or had no opinion if surgeons were to receive travel and lodging compensation from the medical industry to attend company-sponsored conferences (61.5%, 63%, respectively; Table 2 questions C1b, C2b). A higher proportion of respondents (68.9%) believed that it was ethical or had no opinion if surgeons received compensation for fees and travel expenses incurred for professional society meetings (question C1c). More than three-quarters (77.4%) of respondents thought that surgeons should disclose company financial relationships to their patients if the surgery they recommend would involve implantation of the device that they were paid to teach about. Views were mixed when asked whether surgeons should disclose these relationships to all patients (42.1% yes vs 38.9% no). The respondents overall (86%) believed that their care would either be positively affected or not affected if company funding provided the majority of sponsorship for CME events. More than 80% thought that the greater the number of CME events, regardless of funding, the better off patient care would be.
The associations among the 8 pairs of questions demonstrated correlation among all pairs, as demonstrated by p values of < 0.0001 (Table 3 ). The magnitude of correlation was noted by correlation coefficients. Questions that were constructed and worded in a similar fashion showed the highest degree of correlation. For instance, respondents who answered in the affirmative for question C1a ("care will improve") also tended to answer in the affirmative for question C2a (r = 0.61). Respondents who answered in the affirmative for question C1b about ethics tended to answer in the affirmative for question C1c (r = 0.51). Responses for question C2a versus C3a were highly correlated as well (r = 0.61). The remaining pairs generated "r values" in the range of 0.04-0.47. These tended to occur with questions that were written in differing formats.
The subgroup analysis of question responses is summarized in Table 4 . Overall, there were very few significant differences in opinion based on stratification of the assigned subgroups. The "patient status" category generated the greatest proportion of significant differences in responses. Generally people who were "patients" (defined as those respondents who identified themselves as either having had surgery or as possibly planning to have surgery that involves an implantable device) generally responded in the affirmative for questions that asked about how quality of care would be affected. Patients were generally in favor of disclosure and more likely to think that the given scenarios were ethical, compared with nonpatients, who tended to think that the scenarios presented were more likely not to have an influence one way or the other.
Sample Generalizability
The sample has a higher proportion of women and more highly educated people than the comparable US general population data (Appendix 2). We have attempted to make these data more generalizable to the North American population by weighting the survey respondent sample to approximate the US population data more closely and to calculate a set of "weighted responses."
This theoretically represents what the responses to our survey would be if a true cross-section of the American population had answered it. Table 5 allows a comparison of the "unweighted" (true responses) to the "weighted" (postulated responses based on US census data) and shows that there are very few percentage differences. This analysis yielded a range of 0.1%-4.9% difference * "Missing" refers to the number of incomplete respondent records for the particular subgroup. MSP = Medical Services Plan (name for Canadian-issued government health plan). † "Technical school" means that at least a 2-year associate degree was achieved, and "college" denotes completion of a 4-year college degree. ‡ "Patient" refers to respondents who identified themselves as either having had surgery or who were possibly planning to have surgery that involves an implantable device.
in response types. This suggests that our data are generalizable to the population as a whole, despite the demographic discrepancies of our sample when compared with the overall US population.
Discussion
More than 94% of respondents to our survey believed that the quality of their care would either improve or be unaffected if doctors were to attend or teach at medical conferences or professional society meetings with the aid of industry funding for tuition or salary, food, and travel expenses. Although approximately 37% thought that this industry compensation was not ethical, this did not seem to impact people's opinion about how the quality of their care would be affected. It was noteworthy that more respondents were in favor of surgeons receiving industry funding to attend professional society meetings compared with a purely industry-run seminar.
Surgical device manufacturers run their own educational seminars and pay surgeons to teach at them. These conferences are probably a high-yield marketing tool; this is where potential for COI develops. The boundary between education and marketing can be blurry. However, surgeon "opinion leaders" are best equipped to teach not only about proper technical device usage, but also about indications and complication management. In some instances the US FDA has mandated that surgeons be properly trained by company employees to be certified in the usage of particular surgical devices. 7 Having surgeons teach at industry seminars may be a legally protective step so that attendees are educated on properly approved indications for the devices. Companies have the freedom to choose the most qualified personnel to provide the teaching. These teaching services have a monetary value based on the time spent and the knowledge of the teacher. The majority of respondents to our survey believed that the quality of care would improve if their surgeon got paid to teach other doctors about certain surgical devices that a company makes. Less than 7% of respondents believed that the fact that surgeons were getting paid by companies to teach other surgeons would have a negative impact on quality of care. The survey did not query opinions on specific dollar amounts for reimbursements due to the limitations of space and time for the subject matter. Manufacturers of surgical devices provide a tremendous amount of funding for professional society meetings and surgeon research conferences. Between 1998 and 2007, CME conferences showed a dramatic increase in funding from industry, of more than 300%. 7 Professional society meetings may typically derive approximately 50% of their funding from industry. It is unlikely, but certainly desirable, that the current number and magnitude of meetings could affordably be orchestrated without industry funding. This funding provides support for administrative duties, venue, committee member meetings, fellowships, and awards for papers, to name a few.
The respondents to our survey overwhelmingly agreed that industry sponsorship of these events would not be detrimental to the quality of their care (85%). More than 80% believed that more educational conferences, regardless of funding sources, result in better outcomes for patients. The general public perception of this topic is critical as we enter an era of increasing governmental regulation. The surgical industry has recently been targeted as new taxes are levied in a US federal health reform bill. Also, state laws are limiting the type and extent of surgeon-industry relationships.
7 Because companies fear sanctions or any appearance of impropriety, they are beginning to restrict funding for educational and professional activities for physicians, to avoid legal threats to their very existence. As part of this protectionist strategy, some funds for educational events may not be offered if the meetings do not comply with potentially unrealistic course schedule requirements. Based on our study, the general public would not favor this scenario and perhaps views the "regulation pendulum" as having swung too far.
Interestingly, respondents to this survey seem to ap prove surgeon involvement in industry-sponsored research, 3 in industry consulting relationships, and in industry-sponsored educational events. A majority of them do not see a potential detrimental impact to the quality of their care with any of these aspects of surgeon-industry COI. This appears to be in contrast to what is circulated in the medical community and lay press about COI. Why such a perceptual dichotomy? Are our patients and the public well informed of all the unethical behaviors that have arisen from surgeon-industry COI? Overall there were very few significant differences in opinion based on subgroup analysis, with the exception of patient status. If people had or were planning to undergo an operation that involved implantation of a surgical device, they were designated as "patients." These respondents tended to believe that company-funded educational events were ethical and would help improve quality of care. † Statistically significant difference (p < 0.05).
Khan et al. 6 found that approximately 72% of patients in their office wanted to know if the surgeon would be using a device during the surgery that he or she had helped design. This seems to indicate that surgeon disclosure is important to patients with respect to their own surgeries. More than 75% of respondents believed that doctors should explain their teaching job (disclosure) to patients if the device might be used in their surgery. Respondents appeared split on the role of disclosure if patients were not receiving the device that the surgeon teaches about. Disclosure of physician-industry relationships has become a standard for the proper handling of COI. Major spine societies have already implemented self-regulated disclosure policies. 2, 8 Disclosure allows the parties involved to be informed, to help assess the risk/benefit of a given COI scenario.
11 It would appear that public opinion agrees with expert opinion on this issue. Disclosure of physician-industry relationships has been recommended for the informed consent process as the proper method for handling COI. 12 The mere act of disclosing a physician-industry relationship does not eliminate bias, but respondents in our study appeared to value disclosure especially if it involved devices that surgeons were paid to teach about.
Many questions remain unanswered. For instance, does disclosure of surgeon-industry relationships at research and teaching conferences make a difference in the perception and usage of the information presented? Does the presentation's type (that is, verbal vs written) * "Unweighted sample" represents the true responses of the survey. † "Weighted sample" represents the postulated proportions of responses based on weighting the sample to reflect the demographics of the US population more closely. This is in essence a control for the skewed nature of the sample population that responded to the survey (which was typically more female and more highly educated than a representative cross-section of the US population). There was very little difference in projected responses for the weighted sample compared to the unweighted sample.
and duration (that is, a single slide that may be shown rapidly as part of a larger presentation) make a difference? Currently, there are more than 7 accreditation councils or boards and multiple state licensing bodies that oversee CME. 7 Almost every professional society or meeting has its own method of requesting disclosure. How do patients want to have this information disclosed to them? Perhaps disclosure for CME events and professional society meetings should be unified in a standard process so that a single group could manage all disclosure listings, and this would serve as a standard reference that is intended to be updated and responsibly managed by surgeons.
This study has multiple strengths. By making the survey Web based, we were able to reach a broader population than only patients who presented to a doctor's office (as in the study by Khan et al. 6 ), while minimizing the doctor-patient expectation bias. In our study 541 surveys were completed and 501 were usable, which is more than twice the number in the study by Khan et al. Although it may seem important to survey as representative a sample of the general population as possible, there are strengths to limiting our study population to those who are visiting a website seeking medical information, such as www. spineuniverse.com. If policy and regulatory guidelines are to be developed based on people's opinions, it may be most suitable to poll those who have the most interest in the subject and who therefore have the greatest stake in the issue. Based on the respondent demographics in this study, and in comparison with data obtained from the US Census Bureau (http://www.census.gov/prod/www/ decennial.html; see also Appendix 2), it appears that our population was older on average than those represented in the US census data; however, these people are more likely to use the health care system. There were approximately 10% more women, and our population was more likely to have attained a higher level of education. Our respondents were also more likely to have had or planned to have surgery that involved implantation of a device. Those with experience dealing with the health care system because of personal or family health issues may be more aware of how the COI reporting system should be shaped.
There are some inherent weaknesses in this study that stem mainly from the population of respondents. First, we were unable to account for the demographics and number of those who saw the survey but elected not to complete it. There is also an inherent bias in administration of our surveys on a website that people visit for medical information. Second, it is unlikely that our study represents a true cross-section of North Americans or US citizens older than 18 years of age. Almost 40% of our respondents had a history of or planned to have surgery that involved an implantable device. Khan et al. 6 had more than 60% of respondents planning for or with a history of surgery, so our population is closer to the general population. Third, use of the Web in general compared with other conventional methods of surveying may bias toward certain demographic segments of the population, such as those with Internet access and certain educational levels or motivation to seek medical information. It appears that the educational level of our respondents, on average, was higher than that of the typical American citizen. Finally, 
Conclusions
The data provided by this study offer evidence of society's opinions with regard to the complex issue of surgeon-industry COI in education as it pertains to surgeons being paid to be educators by medical companies. It also sheds light on people's perception of how funding sources for CME affect patient care. Industry-education relationships clearly generate potential biases and may have untoward consequences. Most of us are aware of powerful anecdotes about this subject, but it is important that we ask sound questions and support decision making with evidence. It is a challenge to craft policy recommendations that strike the right balance between addressing egregious cases and creating burdens that stifle relationships that advance the goals of professionalism and generate knowledge to benefit society. 7 This survey suggests that the public trusts that surgeons can act as clinicians, educators, and students in conjunction with surgical industry, and that it is unlikely to affect the quality of their care. Furthermore, we are at a point in time where the source of funding for CME may become limited and it is important to know how our potential patients view this. Based on this study, the public supports more conferences for CME, regardless of funding source.
The opinion of the public is a critical and necessary component, along with expert opinion and best available evidence, to allow politicians and other health care regulators to form appropriate COI guidelines in education. Hopefully these guidelines will guarantee continued or improved access to ongoing high-level medical education in a transparent, objective setting that will ensure that the highest standard of care is provided to patients. 
